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Number/Name:   P-18-0077 / Urea, reaction products with N-
butylphosphorothioic triamide and formaldehyde 
 

SUMMARY INFORMATION 
EPA estimated the human health hazard of this chemical substance based on its estimated 
physical/chemical properties, available PMN data, and by comparing it to structurally 
analogous chemical substances for which there is information on human health hazard. EPA 
concludes there is moderate concern for human health hazard for the chemical substance. 
 
Based on the hazard determination and available quantitative and qualitative risk information, EPA 
concludes that there is risk for the PMN substance. The risk estimates for this PMN are for the intended 
conditions of use.  Other conditions of use and their risks were not evaluated. 

Human Health Hazard:  
• Dermal absorption is nil neat and poor when in solution (analog).  
• Absorption is good through the lungs and GI tract (pchem).  
• Concerns for blood toxicity and neurotoxicity (PMN data).  
• Concerns for dermal irritation, neurotoxicity, reproductive toxicity, kidney toxicity, and 

sensitization, based on data on a component of the PMN.  
• Concerns for carcinogenicity from inhalation of formaldehyde degradation products are 

limited/unexpected due to the slow potential release.  Release of formaldehyde may be a 
greater concern under acidic conditions. 

Human Health Risk: 
• Expect risks to workers for reproductive toxicity via dermal exposure (MOE < 1; benchmark MOE 

= 100).  Risks would be mitigated if exposures can be controlled by the use of appropriate PPE 
including impervious gloves.  

• Potential risks were identified for workers for sensitization and dermal irritation via dermal 
exposure, based on data on a component of the PMN. These risks cannot be quantified due to a 
lack of dose-response for these hazards. Risks would be mitigated with appropriate PPE 
including impervious gloves and protective clothing. 

• Potential risks were identified for the general population (via drinking water and fish ingestion) 
for sensitization, based on data on a component of the PMN. These risks cannot be quantified 
due to a lack of dose-response for these hazards.   

• Risks to the general population are not expected based on MOEs > 100. 
• Risks to consumers were not assessed as there are no identified consumer exposures. 

Testing Recommendations:  
• OECD Testing Guideline 439, In Vitro Skin Irritation: Reconstructed Human Epidermis Test 

Method, to clarify the concern for irritation to workers via dermal exposure. 
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• OECD Testing Guideline 429, Skin Sensitization, to clarify the concerns for respiratory and 
dermal sensitization to workers via dermal exposure.  (Note RAD’s standard assumption that 
dermal sensitizers are also respiratory sensitizers.) 

• OECD Testing Guideline 422, Combined Repeated Dose Toxicity Study with the 
Reproduction/Developmental Toxicity Screening Test, to refine the risk of reproductive toxicity 
and clarify the concern for systemic toxicity to workers via dermal exposure and the general 
population via drinking water ingestion. 

• OECD Testing Guideline 426, Neurotoxicity Study in Rodents, to refine the concern for 
neurotoxicity noted in the submitted data. 
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PART A 
SAT Date:  05 January 2018 
SAT Chair:  Tracy Behrsing 
Health Assessor:  Amy Babcock   
QC Reviewer: Susan Laessig, 1/16/18 
 
Structure:   

 
• CASRN:  2093385-47-6 
• Chemical Category:  None 
• Chemical Category Health Concerns:  N/A 
• Category Testing Strategy:  N/A 
• PMN Health Rating:  

o 2 
o P1 B1 T2 (PMN) 
o P3 B1 T2 (Hyd Pdt – NBPT) 
o P1 B1 T2 (Hyd Pdt – urea-formaldehyde oligomers) 
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• SAT Key Words:  
o IRR; SENS; NEURO; REPRO; KIDNEY 

• Absorption:   
o Absorption is nil though the skin as the neat material and poor through the skin when in 

solution based on analog (a dermal absorption rate = 1 - 5% was used in the risk 
assessment for ).  Expect good absorption through the lungs and GI tract based 
on physical/chemical properties. 

• SAT Health Summary:  
A 28-day study on the PMN suggests reduced erythrocyte (RBC) and brain cholinesterase activity 
but study error prevented a NOAEL determination. Data for N-(butyl)thiophosphoric triamide 
(   a component of the PMN and a degradation product of 
other components of the PMN, suggest concerns for dermal irritation (as observed in the acute 
dermal toxicity test), neurotoxicity, reproductive toxicity, kidney toxicity and sensitization. 
Repeated dose studies on the analog suggest 17.4 mg/kg as a LOAEL. Based on discussion at 
SAT, concerns for carcinogenicity from inhalation of formaldehyde degradation products is 
limited/unexpected due to the slow potential release. Release may be greater in acidic 
environmental conditions. 

• PMN Data: (study summary, POD) 
o Test Data Submitted with the PMN: 

· Acute oral toxicity study (up-and-down procedure in female rats)– LD50>2000 mg/kg; 
clinical signs limited to transient reduced fecal volume and soft feces 
· Repeated dose 28-day oral gavage study in rats (250, 500, and 1000 mg/kg/day) - 
NOAEL for systemic effects was reported to be 1000 mg/kg/day; Erythrocyte (RBC) and 
brain cholinesterase activities were reduced in the high dose group. Because blood and 
brain tissue samples were discarded, cholinesterase activities could not be determined 
for the mid- and low-dose groups, and thus no NOAEL can be determined for the 
cholinesterase inhibition effect. (also submitted as ) 
 Test results submitted in May 2018 indicate a LOAEL of 250 mg/kg/d (lowest 

dose tested) based on reduced brain acetylcholinesterase activity in all treated 
males and females and reduced RBC AChE activity in all treated males (reduced 
in females at 500 mg/kg/d and 1000 mg/kd/d only). 

• Analog Data: (analog, structure, study summary, POD) 
o Analog data submitted under  as reported in  

SAT Report: 
· Negative in Ames assay 
· Negative in mouse micronucleus assay, ip 
· Negative in CHO/HGPRT forward mutation assay 
· Rat acute oral LD50 > 4.2 g/kg, possible signs of neurotoxicity noted 
· Rat acute oral LD50 is 1 to 4 g/kg, NOEL = 300 mg/kg, signs of neurotoxicity, effects on 
heart and spleen 
· Rabbit dermal LD50 > 2 g/kg with irritation at site of application 
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· Rat acute ocular study - no effect 
· In vitro colorimetric assay for cholinesterase inhibition - no inhibition at mg % 
· Mild dermal sensitizer in guinea pigs 
· Absorption/metabolism study - readily absorbed via the GI tract and readily 
metabolized; excreted in 168 hours mostly in the form of urea or carbon dioxide 
· 2-week range-finding oral study in rats - decreased body weight and blood urea 
nitrogen (BUN); cholinesterase; interpreted by EPA as an indication of neurotoxicity 

) 
· 15-day oral study in rats - NOEL = 250 mg/kg but no histopatholgical examination was 
conducted (may be the same study as submitted under ) 
· 90-day dietary study in rats - LOAEL = 200 ppm in females (17.4 mg/kg) - fluid 
distension of the uterus, luminal dilatation of the uterus; reduced body weight gain and 
increased liver and uterine weights at higher doses; neurotoxicity component of this 
study showed a transitory decrease in grip strength at 5 weeks in the high dose group 
(5000 ppm) 
· 2-generation reproductive effects study in rats - NOEL for reproductive effects is 800 
ppm in females (61 mg/kg) and 200 ppm for males based on epididymal lesions and 
decreased sperm motility 
 The following information is from a “Legacy SNUR Document” for : 
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· Oral developmental toxicity study in rats NOEL = 500 mg/kg (highest dose tested) for 
fetotoxicity; maternal NOEL is between 30 and 125 mg/kg based on salivation, 
decreased weight gain, and noisy respiration 
· Oral developmental toxicity study in rabbits - NOEL = 200 mg/kg (highest dose) for 
fetotoxicity; maternal NOEL = 50 mg/kg based on subcapsular scarring of the kidneys 
· Developmental toxicity study in mice - no other information available; notation in 5(e) 
test database, but no summary or review of study readily available   
 
 
 
 

 

 

 
• Other Information: (structural alert or component of interest, basis, etc.) 

o SDS 
 LVE is approximately 15 – 65% of the SDS material 
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• Point of Departure Selected and Basis: 

o NOAEL = 11 mg/kg/d based on decreased body weights in males and females and  
increased epididymal lesions and decreased sperm motility at 44 mg/kg/d in a two-
generation reproductive toxicity study 

 
 

Exposure Routes of Interest:  
• _X__Inhalation 
• _X__Dermal 
• _X__Ingestion 
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PART B 
Focus Date:  22 January 2018 
Focus Assessor:  Amy Babcock 
QC:  Sailesh Surapureddi 
 
USES and EXPOSURES:  

• Uses:  Reagent for the controlled release of a urease inhibitor in urea-based fertilizers used on 
farms. %Phosphorus = 12.4% (measured). 
 

• Worker Exposure:  
o Inhalation:  negligible 
o Dermal:   mg/d (liquid);  mg/d (solid) 

 
• General Population Exposure:  

o Drinking Water: 8.26E-03 mg/kg/d 
o Fish:  7.66E-04 mg/kg/d 
o Air/Inhalation:  Below modeling thresholds 

 
Exposure Scenario1 Water Landfill Stack Air Fugitive Air 

Release activity(ies)2; 
exposure calculation(s)3 

Drinking Water Fish Ingestion 7Q104 

CC = 280 

PDM 
Days 

Exceeded 
LADD 

ADR 

(24-hr 
conc.) 

LADD  

(Annual 
conc.) 

ADR  

(24-hr 
conc.) 

LADD  

(Annual 
conc.) ADR LADD ADR LADD 

mg/kg/day mg/kg/day mg/kg/day mg/kg/day μg/l # Days mg/kg/day 
mg/kg/day 

(µg/m3) 
mg/kg/day 

(µg/m3) 
mg/kg/day 

(µg/m3) 
mg/kg/day 

(µg/m3) 

PROC: Max ADR: max 
acute eco 

8.26E-03 --- 7.66E-04 --- 3.74E+02 --- --- --- --- --- --- 

PROC: PDM1 --- --- --- --- 5.15E+01  --- --- --- --- --- 

PROC: Max LADD --- 1.79E-05 --- 3.87E-07 --- --- --- --- --- --- --- 

USE: Max ADR 5.86E-03 --- 2.83E-04 --- 2.83E+02 --- --- --- --- --- --- 

USE: Max LADD --- 1.63E-06 --- 3.52E-08 --- --- --- --- --- --- --- 

 
 
 
 

• Consumer Exposure:  No identified consumer exposures. 
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RISK CALCULATIONS: 
• Worker Calculations:  

 
 
• General Population Calculations: 

 
 
 

• Consumer Calculations:  Risks were not assessed as consumer exposures are not expected. 
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